Abstract. If V(R) is the vertex sequence of a symmetric cycle R in the tope graph of a simple acyclic oriented matroid M on a t-element ground set, then the set min V(R) of minimal elements in the subposet V(R) of the tope poset of M, based at the positive tope, is a critical committee for M that votes for the base tope. We consider the sequence zR := (ρ(R) : R ∈ V(R)) of poset ranks of the elements from the vertex sequence of R as a fragment of a signal with period 2t and relate the number of members of the committee min V(R) to the magnitudes of ⌊ t 2 ⌋ components, with odd indices, of the discrete Fourier transform of the distance vector zR.
Introduction
If V is the vertex sequence of some path in a connected graph, then the corresponding sequence (d(w, v) : v ∈ V) of distances between its vertices and a distinguished vertex w of the graph can be extended in a natural way to a periodic signal. In this note, which is a companion to [3] , we consider such distance signals associated with symmetric cycles in the tope graph of an oriented matroid. See [1] on oriented matroids. When the vertex sequence of a symmetric cycle is regarded as a subposet of the tope poset and the distinguished vertex of the tope graph is the base tope of the tope poset, a few basic observations (see, e.g., [2, Chapter 2] , [5, Chapters 1÷6] ) concerning the discrete Fourier transform (DFT) allow us to express the number of minimal elements of the vertex sequence of the symmetric cycle via the magnitudes of components of the DFT of the distance signal. In the case of an acyclic oriented matroid on a t-element ground set, with the distinguished positive tope, we thus relate the number of members of a critical committee to the magnitudes of ⌊ t 2 ⌋ components, with odd indices, of the DFT of the distance signal.
Critical Committees and Distance Signals
Let A := (E t , T ) be a simple acyclic oriented matroid on the ground set E t := {1, . . . , t}, with set of topes T whose components − and + are replaced by the real numbers −1 and 1, respectively. Let R := (R 0 , R 1 , . . . , R 2t−1 , R 0 ) be a symmetric cycle in the tope graph of A, that is,
) the tope poset of A based at the positive tope T (+) . The set min V(R) of minimal elements of the subposet V(R)
) is a critical tope committee for A: it is the inclusion-minimal subset K * ⊂ V(R) such that T ∈K * T = T (+) . Let ρ(T ) denote the poset rank of a tope T ∈ T (L(A), T (+) ). The sequence
determines the distance signal z R : Z → {0}∪E t of R, with period 2t:
Let ℓ 2 (Z 2t ) denote the 2t-dimensional complex coordinate space; the elements of ℓ 2 (Z 2t ) are supposed to be row vectors whose components are indexed from 0 to 2t − 1. We consider the distance vector z R of R as an element of the space ℓ 2 (Z 2t ).
Let ι denote the vector (1, 1,
If R ∈ V(R) is a vertex of the symmetric cycle R then we denote by N (R) the neighborhood of R in the cycle R; I and C denote the 2t × 2t identity matrix and basic circulant permutation matrix, respectively, with the rows and columns indexed from 0 to 2t − 1.
• On the one hand,
and we have
The first row of the symmetric circulant matrix 2I − C −2 − C 2 is the vector b := (2, 0, −1, 0, . . . , 0, −1, 0); the components of the DFT of b arê
Denote by W the 2t × 2t Fourier matrix; its (m, n)-th entries are e −πımn/t , 0 ≤ m, n ≤ 2t − 1. The DFT and inverse DFT of the distance vector z R are the vectorsẑ R := z R W andž R := z R W −1 , respectively; thus,
that is,
in particular, if t is odd thenẑ R (t) = −t + 2 t−1 j=0 (−1) j z R (j). We have 
Denote byẑ R the vector composed of the complex conjugates of components ofẑ R . Sincež R = 1 2tẑ R , it follows from Eq. (2.2) that
Using Plancherel's formula, we reformulate this observation:
Sinceẑ R (k) =ẑ R (2t − k) and the magnitudes |ẑ R (k)| do not depend on circular translation: 
(ii) Let M := (E t , T ) be a simple oriented matroid (it has no loops, parallel or antiparallel elements), and V(R) := (R 0 , R 1 , . . . , R 2t−1 ) the vertex sequence of a symmetric cycle R in the tope graph of M. Given a tope T of M, denote by z T,R the distance vector of R with respect to the tope T , that is, the sequence (d(T, R) : R ∈ V(R)) of graph distances between T and the vertices of R. For the inclusionminimal subset Q(T, R) ⊂ V(R) such that T = Q∈Q(T,R) Q, we have
The vertex sequence V(R) is a maximal positive basis of R t ; the existence of the set Q(T, R), of odd cardinality, of linearly independent elements of R t , mentioned in Proposition 2.1(ii), is guaranteed by [ 
• On the other hand,
Eqs. (2.1) and (2.6) imply that
in other words, we have
and
We derive from Eqs. (2.6), (2.7) and (2.8) the relations
that are equivalent to Eq. (2.3).
• Let R ′ and R ′′ be two symmetric cycles in the tope graph of the oriented matroid A, and z R 
